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ABSTRACT : 

An improved optical pickup apparatus for different discs which is capable of 
writing and reading a data onto discs having different writing densities and 
thicknesses by using one optical pickup apparatus and a liquid crystal deflector 
(LCD) or a Grating Polarizing Beam Splitter (GPBS) . The apparatus includes an 
objective lens for focusing a beam onto optical discs each having different 
thicknesses, and a numerical aperture control means for selectively passing 
through a beam in accordance with the thickness of the optical discs, diffracting 
a portion of the beam, and controlling the numerical aperture of the objective 
lens . 
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ABSTRACT : 

A lens holder (75) is provided with objective lenses (34, 35) of different types. 
Rotating the lens holder (75) causes one of the objective lenses (34, 35) to be 
placed in the optical path of the laser beam. Near one objective lens (35) , there 
is provided a reflecting element (92) that reflects part of the laser beam 
directed to the objective lens (35) . When the objective lens (35) is put in the 
optical path, the beam from the reflecting element (92) is sensed by a sensor. 
From the sensing result, it is judged that a specific type of objective lens (35) 
is in the optical path. Accordingly, there is provided an objective lens driving 
apparatus that includes at least two objective lenses with different numerical 
apertures according to optical information recording mediums complying with 
different standards, is capable of switching between the objective lenses 
according to the optical information recording medium to be used, and further has 
a simple structure capable of identifying the type of the objective lens selected 



by switching. 
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An objective lens (8) having at least two regions (8a, 8b) of different numerical 
apertures is configured for focusing a light beam outgoing from a light source 
(11) as light beams transmitted through the regions of the different numerical 
apertures whereby to be focused at different distances corresponding to respective 
signal recording surfaces (la, 2a) of at least two optical discs (1, 2) having " 
light transmitting layers (lc, 2c) of different thicknesses (tl, t2) . Since the 
objective lens (8) is integrally formed by at least two lens portions (8a, 8b) , a 
light beam outgoing from a common light source (11) is capable of being focused on 
signal recording surfaces (la, 2a) of at least two optical discs (1, 2) having the 
light transmitting layers of different thicknesses. An optical head device (3) 
employing the objective lens (8) and an optical disc reproducing apparatus 
employing such optical head device are also disclosed. The objective lens having 
at least two regions of different numerical apertures of the invention may be a 



glass lens or a plastic lens. 
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ABSTRACT : 



An improved optical pick-up apparatus capable of reading data irrespective of disc 
type capable of reading various kinds of discs having different thicknesses and 
writing densities using only one pick-up apparatus, which includes a light source; 
a beam splitter for passing through or splitting a beam from the light source; an 
objective lens for condensing the beam onto corresponding disc among discs having 
different thicknesses and different densities; a numerical aperture control unit 
for controlling an effective numerical aperture of the objective lens so as to 
execute a focussing operation with respect to a certain disc; and a photo-detector 
for receiving the beam reflected by the disc and transmitted from the beam 

splitter. HI 
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